Until the incitants of infectious non-bacterial gastro-enteritis have been cultivated in tissue culture or experimental animals, proof that they are viruses will be inpossible. So far they have been investigated only in connexion with overt disease in human beings. The presumption that acute infectious non-bacterial gastroenteritis is due to several different viruses is sound, however, having been fortified by the results of experjments performed with the aid of human volunteers. Since the end-point of all human volunteer experipents is presence or absence of clinical illness, we must define the various clinical syndromes before attemptig an appreciation of the experimental results.
For the most part, the clinical reaction of the gastro-intestinal tract to infection is expressed by a'stereotpd group of symptoms and signs impartially evoked by a number of-different organisms. Anorexia, nasek, and vomiting; abdominal pain and diarrhoea; and constitutional manifestations, such as fevers ,halaiae, headache, and vertigo, occur in combinations that can depend as much on the severity as on the speifcincitant of the gastro-intestinal infection. When outbreaks occur, and enough cases are seen together, vaiane In response fall into patterns, the clinical types can be distinguished; but we may not impute clinical 4ifeQpes to different actiologies without additional evidence.
The first step is to excludeknown enteric pathogens by conventional laboratory examinations. "Virus gastro-enteritis" is the remainder, after illnesses due to known pathogens have been subtracted frodi -he total of all acute gastro-enteritis. The remainder is surprisingly large. Outbreaks areseen repeatedly it all parts of the world, and the careful studies of Dingle and his colleagues (1953) have shown non-bacterial gastro-enteritis to be second in frequency only to acute respiratory-infection as a cause of illness in families. Our present knowledge of virus gastro-enteritis is like that of the acute respiratory syndromes before.tihe isolation of influenza virus led the way toward precise aetiological diagnosis. Clinicians of twenty years ago recognized influenza but realized that they often confused it with other respiratory diseases evinced by the same syndrome; and they were totally unable to distinguish between influenza A and B. To-day we kinow of several clinical -types of non-bacterial gastro-enteritis, but the cumbersome method of human, volunteer investigation so drastically circumscribes our ability to detect and compare agents from different outbreaks that we have made only a beginning toward framing an wetiological outline. No matter how many facts -we learn about a given strain by human volunteer experiments, we are obliged to base generalizations on the quicksands of clinical and epidemiological resemblances, and the generalizations do not necessarily apply to strains causing other epidemics. Even the experiments depend, as was mentioned, on clinical yardsticks for end-points.
Under the circumstances we must take care not to be too nice in drawing clinical distinctions. At present we should focus on differences in two cardinal signs: diarrhoea and fever. With these criteria we can separate three types. There is an afebrile type with characteristic watery diarrhoea. We originally called it "epidemic gastro-enteritis" (Gordon, Ingraham, and Korns, 1947) ; later the term "afebrile infectious non-bacterial gastro-enteritis" was proposed (Jordan, Gordon, and Dorrance, 1953) . A second type, in which patients likewise exhibit little or no fever, is characterized by upper gastro-intestinal symptoms without diarrhoa and has long been called "epidemic nausea and vomiting" (Miller and Raven, 1936) . The "winter vomniting disease" (Goodall, 1954 ) is probably the same. A third type, characterized by fever and gastro-intestinal upset, was recently recognized in the studies of Cleveland families done by Dingle and his colleagues. There is no diarrhoea but constitutional symptomns are prominent. It has been tentatively named "febrile infectious non-bacterial gastro-enteritis" .
Here we are faced with the difficulty stated in the preamble. Experiments to compare "epidemic gastro-enteritis" and "epidemic nausea and vomiting" have not been done. We may not infer from presence or absence of diarrhoea that the two types are due to different agents; the distinction is solely clinical and epidemiological. In contrast, the afebrile diarrhoeal type and the febrile nondiarrhoeal type have been distinguished through human volunteer experiments and there seems to be little doubt that they are due to different infectious organisms, probably two or more different viruses.
The first type studied in volunteers was afebrile diarrhoea. This is perhaps the most common. Respiratory symptoms and signs were absent. Except in a few patients, in whom the. diarrhoea fatally complicated pre-existing serious illness, those afflicted recovered spontaneouisly in0a feW days.
This epidemic is typical of afebrile non-bacterial gastro-enteritis.
No infectious agent could be recovered by inoculation of a variety of experimental ahimals or tissue cultures. In the course of several years, however, the disease was serially transmitted from one DEC.
Proceedings of the. Royal Society of Medicine group of volunteers to another through seven consecutive passages by ingestion of bacteria-free fecal suspensions (Gordan, 1954) . Three of the seven transfers were done with inocula that had been passed through ultrafilters, the rest with faecal supernates. Volunteers who swallowed or inhaled throat washings collected diring acute naturally acquired or experimental illness remained well.
These experiments establish.d that the Marcy strain was a filtrable infectious agent present in the fieces of patients and that the disease could be easily transferred by the oral but not by the respiratory -routes. It was me.ntioned that respiratory symptoms and signs were not observed in the Marcy outbreak, and they were conspicuously absent in volunteer subjects with gastro-enteritis. Blood, urine, and spinal fluid were normal (Gordon et al., 1953) .
There was a direct relationship between attack rate ar.d dse. Of a total of 96 volunteers fed various d:ses of active inocula, 66 came d:wn with obvious gastro-enteritis. When a higher attack rate was desired, for example in immunity experiments, over 90% could be infected. Incubation period; in volunteers ranged between 1-5 and 5 diys, averaging 60 hours. These data conform to those ded.ced from epidemiological analyses.
None of the volunteers, who were healthy young male adults, had suffered gastro-enteritis in the year or two prior to their participation, so in this respect, as in others, they were a select group. The 90% attack-rate argues, however, that there must have been relatively little pre-existing immunity due to prior subclinical infection.
A specific active immunity did develop within two weeks after an experimentally-induced illness.
Of 17 men reinoculated with potent Marcy ftecal supernate, none experienced a second attack. Studies recently completed with the Marcy strain on other volunteers indicate that immunity to reinoculation may last for as long as a year (Gordan, Patterson, and Whitney, to be published).
Diarrhoeal non-bacterial gastro-enteritis recurs yearly in some families and communities (Dingle, 1953) ; therefore successive bouts may be d ie to antigenically-different variants.
The febrile type of non-bacterial gastro-enteritis differs' clinically from the afebrile type in the following respects: Fever is common, diarrhoea uncommon, as was mentioned; constitutional symptoms are more pronounced; and abdJminal pain is more severe and constant. While no experiments with ultra-filtered inocula have been done, the syndrome has been reproduced through three successive transfers in volunteers by oral inoculation of bacteria-free ftecal supemates of a strain of the febrile type (FS), and it is presumed that the FS agent, too, is a virus .
The incubation period3 of experimental illnesses are definitely shorter than those associated with Marcy infections of volunteer subjects; they average 27 hours in FS disease, compared with 60 hours in attacks due to the Marcy strain. Reinoculation experiments showed convincingly that men recovered from Marcy illness were susceptible to a subsequent attack of FS gastro-enteritis, and the converse was also true. Like the afebrile type, the febrile type exhibits no respiratory component in experimental cases; and volunteers given throat washings from patients with induced FS illness remained well.
The studies with the Marcy and FS strains are not the only volunteer investigations. Japanese workers have transmitted other afebrile diarrhoea strains to volunteers and have confirmed and extended our findings with the Marcy strain (Kojima et al., 1948; . The Japanese strains and the Marcy strain have not been directly compared in active immunity experiments. but if this were possible, it would not be surprising to find them antigenically different. The studies made by Reimann, Price and Hodges (1945) in volunteers suggest that these investigators may have been dealing with still another agent, although dissimilarities in technique may account for some of the disparities between their results and those of the Japanese and ourselves.
Systematic exploration of the subject of non-bacterial gastro-enteritis awaits a competent method; but we are not foreclosed from applying what we already know. For example, we need only to make simple tallies of spread and ad3quate faecal cultures to differentiate nursery diarrhoea of suckling children from "virus gastro-enteritis", which can affect persons of any age. In spite of the shortcomings of clinical investigation, further study of this group of diseases as they occur in humans will continue to disclose new and useful facts.
